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APPENDIX  I 


M-BWO  DESIGN  AND  TEST  SPECIFICATIONS 


SEP  1  1953 


_ THIS  F.HSET  OF  TEST  LIMITS  CONFORMS  TO  SPECIFICATION  MIL-E-ID 

Description:  M-type,  CV/,  Electrically  Tunable,  Wide  Band  Sole  1/odulable, 

Permanent  Magnet,  Liquid  Cooled. 


Definitioni;:  The  following  symbols  and  corresponding  definitions  shall  apply: 


Symbol  Tube  Element 


bl 

b2 

g 

so 


Eb2/Fx 

Eso/Fx 

Ebl/rb2 


Accelerator 
Delay  Line 
Grid 
Sole 

Adjust  delay  line  voltage  to  obtain  the  indicated  frequency  Fx. 
Adjust  sole  voltage  to  obtain  the  indicated  frequency  Fx, 

Adjust  accelerator  voltage  to  obtain  indicated  delay  line  current. 


All  voltages  are  given  with  respect  to  the  cathode. 

This  specification  is  written  in  three  parts .  Tuhos  tested  to  this  specifi¬ 
cation  may  be  optimized  to  one  or  more  parts.  Procuring  agencies 
should  specify  only  the  portions  they  need  to  meet  their  requirements. 
Part  I  defines  tests  on  the  basic  family  at  delay  line  currents  (Ib2)  of 
300  mA.  Part  II  defines  lest  on  some  of  the  bands  at  Ib  =  500  mA,  Tubes 
designed  for  this  current  can  be  optimized  and  tested  for  both  Parts  I  and 
II,  if  required.  Part  in  defines  tests  on  tubes  designed  for  particularly 
high  efficiency  at  the  300  mA  operation. 


Frequency 


Tube  Number  1 

2 

3 

4 

5 

6 

7 

8 

g 

Fa 

1000 

1300 

1800 

2500 

3500 

4800 

6500 

85d0 

4360 

Fb 

1100 

1440 

1990 

2765 

3840 

5235 

7015 

9125 

4745 

Fc 

1200 

1575 

2175 

3025 

4175 

5675 

7525 

9750 

5135 

Fd 

1300 

1715 

2365 

3290 

4515 

6115 

8040 

10375 

5525 

Fe 

1400 

1850 

2550 

3550 

4850 

6550 

8550 

11000 

5910 

Absolute  Ratings 

(Note  A) 

Tube 

Parameter 

Units 

Max . 

Min. 

Number 

Notes 

Ef 

Volts 

6.8 

All 

Eb2 

Volts 

5300 

2000 

All 

B 

Ebl 

Volts 

2100 

... 

All 

B,  J 
B 

Eso 

-Volts 

3500 

900 

All  ' 

Eg 

-Volts 

1000 

... 

All 

B 

Ib2 

mA 

525 

... 

1 

J,  M 

325 

... 

2-6,  9 

J,  M 

300 

7.8 

J,  M 

tk 

Sec. 

60 

All 

... 

VSWR 

4:1 

... 

AU 

... 
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Units 

Max. 

Min. 

Tube 

Murnbor 

Notes 

'i'ubo  Body  Temperature 

“C 

150 

All 

D 

i'.lcGtrlcal  Input  Pressurization 

psia 

100 

--- 

All 

I 

Coolant  Pressure 

psla 

100 

... 

All 

aF  Output  Pressure 

psia 

45 

- — 

6, 7, 8,9 

— 

Design  Ratings 

Df 

Volts 

6.6 

6.0 

All 

Ii:b2 

Volts 

5200 

2000 

All 

B 

Ebl 

I’ol 

Volts 

2100 

SCO 

All 

B.  3 

mA 

+3 

0 

All 

—  - 

Eso 

-Volts 

3400 

900 

All 

B,0 

Iso 

mA 

+5 

-20 

All 

N 

Eg 

-Volts 

700 

100 

All 

■B 

mA 

+3 

-3 

All 

Ib2 

mA 

50C 

1 

M 

tk 

Sec. 

300 

60 

1  to  9 
All 

L,J,M 

K 

VSvVR 

2.1 

... 

All 

G 

Tube  Body  Temperature 

•c 

150 

— 

All 

D 

Ptorage,  Handling  and  Installation 
Cooling,  Liquid:  Note  C 

Magnet  Isolation:  Note  E 

Vibration,  Shock:  Note  F 

Input  Connections: 
Weight: 

Note  H 
1,2,3  - 
4,  5  - 
6  to  9  - 

28  lbs.  max. 
25  lbs.  max. 
17  lbs.  max. 

Note  A:  These  ratings  cannot  be  used  simultaneously  and  no  Individual  rating  should  ^ 
be  exceeded.  The  requirements  of  MIL-E-ID,  paragraph  6.5  apply.  ' 

Note  B:  Delay  line,  sole  and  grid  voltages  must  be 'within  the  indicated  limits  before 
the  accelerator  voltage  can  be  applied.  The  accelerator  voltage  shall  always 
be  less  than  the  delay  line  voltage. 

Note  C:  The  tube  will  be  adequately  cooled  with  Dimethyl  Polysiloxane  silicone  fluid,  per 
Mil-S-21568A,  (20  centlstokes  viscosity  at  25*C)  at  a  flow  rate  of  one  gallon  per 
minute  with  a  maximum  inlet  oil  temperature  of  100*C .  Other  coolants  may  be 
used  —  the  tube  manufacturer  should  be  consulted. 

Note  D:  Temperature  to  be  measured  at  the  points  indicated  on  the  electron  tube  outline 
drav/lng . 

Note  E:  In  shipping,  storage,  handling  and  Installation  of  the  tube,  care  must  be  exer¬ 
cised  to  prevent  demagnetization.  Energized  magnets  similar  to  the  tube  mag¬ 
net  shall  not  be  brought  closer  than  twelve  (12)  Inches  from  the  tube  magnet 
except  in  the  case  where  the  two  magnets  are  in  a  side  by  side  repelling  rela¬ 
tionship  where  the  spacing  may  be  reduced  to  six  (6)  Inches.  Ferro  magnetic 
material  should  not  be  brought  closer  than  six  (6)  inches,  from  the  tube  mag¬ 
net.  Certain  exceptions  to  this  may  be  tolerated,  depending  upon  size,  shape 
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Noto  E;  ar.d  Iccallon  cf  the  material.  The  tube  aanufact'orer  shall  be  consulted  fdr  any 

(Con't)  exceptions. 

Mete  F:  Reaso.nable  care  must  be  exercised  In  the  transportation,  handling  and  installa¬ 
tion  of  tlie  lube  to  avoid  imparting  stress  greater  than  that  required  by  this 
specification. 

Note  G;  The  tube  may  require  a  load  isolator  at  load  VSWR  values  above  1. 5  to  elimi¬ 
nate  power  or  frequency  discontinuities.  The  tube  shall  not  be  damaged  when 
operated  into  a  mismatch  load  with  a  VSWR  of  4  to  1. 

Note  H:  See  tube  outline  drawing  (Note  31). 

Note  I:  At  ambient  air  pressures  less  than  10  psia,  means  must  be  provided  to  insulate 
the  electrical  input  connections  against  voltage  breakdown.  The  tube  manufac¬ 
turer  should  be  consulted  for  details . 

Note  J:  This  limit  may  be  exceeded  for  applications  with  maximum  duty  of  0.25  aver¬ 
aged  over  a  1  sec.  interval.  The  peak  current  shall  not  exceed  twice  the 
average  current  specified.  Consult  tube  manufacturer  for  details. 

Note  K:  The  heater  voltage  may  be  applied  in  the  following  manner; 

Step  1  —  heater  voltage  of  1.8  *  10%  volts  for  15  seconds  minimum. 

Step  2  —  6.3  *  5%  volts  for  45  seconds  minimum. 

Note  L:  See  Note  30. 

Note  M:  This  limit  may  be  exceeded  under  CW  operation  by  20%  at  Fa  for  short  term 
test  requirements.  Consult  tube  manufacturer  for  details. 

Note  N:  This  value  may  be  increased  to  -30  ma  for  500  mA  operation  In  accordance 
with  Part  II  of  this  specification. 

Note  0:  The  sole  voltage  will  be  permitted  to  be  below  Us  specified  range  to  zero  volts 
for  a  duration  of  1  second  maximum.  This  test  may  be  performed  at  a  maxi¬ 
mum  duty  cycle  of  10%  over  a  period  of  1  minute.*  Consult  the  tube  manufact- 
tirer  for  detaUs. 


vef. 

Test 

Conditions 

Tube 

Number  Symbol  Min.  Max.  Units 

1.9.2 

Dimensions: 

Per  Outline 
Drawing 

Note  31 

All 

1.5 

Holding  Period: 

t  =  24  hrs. 
(Min.) 

All 

1.9  8 

Salt  Spray  Corrosion: 

Omit 

All 

— 

♦♦Operational  Vibration: 

Note  1 

— 

♦♦Shock: 

Acceleration 
15g;Duratlon 
11±1  mill- 

All 

second;  3  mutual¬ 
ly  perpendicular 
planes;  5  shocks  in 
each  direction  in 
each  plane;no  volt-  ' 
age;  Notes  2,27,31 

Frequency: 5- 55 
CPS 

Range  Period:!  Min. 
Excursion:. 06  inch 
(Total)  Planes:  3 
(Notes  31,27) 

Test  Duration  100 
Minutes. 

No  Voltages  (Note  2) 

Frequency : 55- 1 500 
CPS. Range  Period; 

20  Min.Acceleratlon:5g 
Planes:3(Noles  27,31) 
Test  Cycles:  12 
(each  plane) 

No  Voltages  (Note  2) 


Electrical  Input 
Pressure  Test: 

Silicon  fluid 

P  ■  100  psia 

All 

No  leaks 

Cooling  Jacket  Drying: 

Note  3 

All 

Cooling  Jacket  Pres¬ 

Cooling  Outlet 

All 

No  leaks 

sure  Test: 

closed;Input 

pressure: 100  psia 

♦■"High  Frequency 
Vibration: 


---  **Low  Frequency 
Vibration: 
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>1of. 

Test 

Conditions 

Tube 

Number  Svmbol 

Min. 

Max. 

Units 

4.9.11 

RF  Output 
Pressure: 

6, 7, 8, 9 

No  leaks 

— 

*  "'Coolant  Flow 
Test: 

F=1.0  gpm 

Notes  4,  5 

All  AP: 

8 

13 

psla 

4.10.8 

■►"'Heater  Current 
Test; 

Ef“6.3  volts 
tk>60  secCmin.) 
Note  7 

All  If: 

1.6 

4.0 

amps 

4.10.14.1 

'►"'Accelerator 
Capacity  Test:  ' 

Note  8 

All  Cbi: 

25 

mmfd 

4.10.14.1 

,  '►"'Sole  Capacity 

Note  8 

All  Cso: 

40 

72 

mmfd 

Part  I  (Tube  Numbers  l-8y 

Tube  Tvoe  Numbers 

Band 

Litton 

Raytheon 

1  2  3  4  5  6  7  8 

L-3721  L-3722  L-3723  L-3724  L-3725  L-3726  L-3727  L-3728 
0.KA1250  QKA1251  QW1252  0„KA1253  0^1125^^  QJ(A1255  mi2$6  QKA1257 

Oscillation  Test  Conditions  Note  9 

. 

— 

Heater 

Warmup; 

tjt  -  60  Sec 

Note  7 

All 

— 

Heater 

Voltage: 

6.3  volts 

Note  26 

All 

— 

Load  Standing 
Wave  Ratio: 

VSWR-1.1  Max. 

All 

Beam  Current; 

Ib2“300  mA 
Ib2“275  mA 
Notes  10,30 

1,2. 3,4, 5 

6,7,8 

Sole  Voltage: 

Eso2 

Notes  10,28 

Esol 

Notes  10,29 

Ambient  & 

Coolant  Temp.:  Note  28 
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Tube 


RJl'. 

Test 

Conditions 

Number 

Symbol 

Min. 

Max . 

Ur.ltn 

... 

Grid  Voltage: 

Notes  10,  11 

Oscillation  { 1) 

Note  9 

Delay  line 
Voltage: 

Note  19 

All 

Eb2: 

2300 

2600 

volts 

4.10.7.3.2 

Tunable 

Eso/Fa,Fc 

All 

Eso! 

900 

3400 

volts 

Frequency: 

Note  17 

Sole  Voltage 

eso/Fc-Fa 

All 

eso: 

— 

1800 

volts 

Excursion: 

Note  14 

Accelerator 

Ebl/Ib2 

All 

Ebi: 

900 

1900 

volts 

Voltage: 

Note  12,  13 

— 

Accelerator 

Current: 

Note  13 

All 

Ibi: 

0 

mA 

4. 16.3. a 

Power  Output: 

Ebl/Ib2 

Notes  12,13 

1 

2 

Po: 

Po: 

200 

200 

watts 

watts 

3 

Po: 

200 

watts 

4 

Po: 

180 

watts 

5 

Po: 

180 

... 

watts 

6 

Po: 

165 

watts 

7 

Po: 

150 

watts 

8 

Po: 

150 

watts 

4.16.3.6 

Grid  Current: 

Note  13 

All 

Ig: 

-3 

+3 

xnA 

... 

Sole  Current: 

Note  13 

All 

Iso: 

-20 

+5 

mA 

Frequency 

VSWR^l .  5 

AU 

MFB: 

— 

0 

— 

Continuity: 

Notes  6,  15 

♦♦Spurious  Out¬ 
put  Ratio: 

Notes  6,  16 

1,2, 3, 4, 
6,7 

8 

,5 

Pr: 

Pr: 

15 

20 

— 

db 

db 

Oscillation  (2) 

Note  9 

Delay  line 

Note  19 

All 

Eb2: 

3000 

3300 

volts 

Voltage: 


I'wiL  1  (Con't) 


Tube 


Ref. 

Test' 

Conditions 

Number 

Symbol 

Min. 

Max. 

Ur.i 

‘1.10.7.3.2 

Tunable 

Eso/Fb,Fd 

All 

Eso: 

900 

3400 

vol 

Frequency: 

Note  17 

Sole  Voltage 

eso/Fd-Fb 

All 

eso: 

... 

1800 

vol 

Excursion: 

Note  14 

Accelerator 

Ebl/Ib2 

All 

Ebi: 

900 

1900 

VOll 

Voltage: 

Notes  12,13 

Accelerator 

Note  13 

AU 

Ibl: 

0 

+3 

mA 

Current: 

4.16.3.6 

Power  Output: 

Ebl/Ib2 

1 

Po: 

200 

... 

wat 

Notes  12,  13 

2 

Po: 

200 

... 

wat 

3 

Po: 

200 

... 

wat 

4 

Po: 

180 

... 

wat 

5 

Po: 

180 

... 

wat 

6 

Po: 

165 

... 

wat 

7 

Po: 

.  150 

... 

wall 

8 

Po: 

150 

... 

wat: 

... 

Grid  Current: 

Note  13 

AU 

Ig: 

-3 

+3 

mA 

— 

Sole  Current: 

Note  13 

All 

Iso: 

-20 

+6 

mA 

... 

Frequency 

VSWR-1.5 

All 

MFB: 

... 

0 

... 

Continuity: 

Notes  6,15 

--- 

^♦Spurious  Output 

Notes  6,16 

1,2,3, 4 

Ratio: 

5.6,7 

Pr: 

15 

db 

8  • 

Pr: 

20 

db 

Oscillation  (3)  Note  9 


••• 

Delay  line 
Voltage: 

Note  19 

All 

Eb2: 

3700 

4000 

volt 

4.10.7.3.2 

Tunable 

Frequency: 

Eso/Fc ,  Fe 
Note  17 

All 

Eso: 

900 

3400 

volt 

— 

Sole  Voltage 
Excursion: 

eso/Fe-Fc 

Note  14 

All 

eso: 

— 

1800 

volt 

— 

Accelerator 

Voltage: 

Ebl/Ib2 

Notes  12,  13 

AU 

Ebi: 

900 

1900 

volt. 

— 

Accelerator 

Current: 

Note  IS 

AU 

Ibi: 

0 

+3 

mA 

Pace  7 


I  (Con'i) 

Tube 


Te-st 

Conditions 

Number  Svmbol 

Min, 

mm. 

1.15.3.6 

Power  Output: 

Ebl/Ib2 

1 

Po: 

200 

walls 

Notes  12,13 

2 

Po: 

200 

watts 

3 

Po: 

200 

watts 

4 

Po: 

180 

watts 

5 

Po: 

180 

watts 

6 

Poi 

166 

watts 

7 

Po: 

160 

watts 

8 

Po: 

150 

watts 

— 

Grid  Current: 

Note  13 

All 

h‘ 

»3 

mA 

Sole  Current: 

Note  13 

All 

Iso: 

1 

o 

mA 

Frequency 

VSWR-1 . 5 

All 

MFB: 

... 

0 

... 

Continuity: 

Notes  6,15 

mumm 

♦•Spurious  Output 

Notes  6,16 

1,2, 3, 4, 5, 

6,7  Pr: 

16 

mum 

db 

8 

Pr: 

20 

rnmm 

db 

Oscillation  (4) 

Note  9 

4.10.7.3. 

2  Tunable 

Eb2/Fb,Fd 

All 

Eb2; 

2300 

4000 

Volts 

Frequency: 

Eso2: 

1400 

2666 

volts 

Eso/Fa,Fb 

Eso: 

900 

Eso2 

volts 

Eso/Fd,Fe 

Eso: 

Eso2 

3400 

volts 

Accelerator 

Ebl/rb2 

1.2, 3, 4, 

5  Ebi: 

900 

1900 

volts 

Voltage: 

Note  13 

0,7.8 

1 

Accelerator 

Current: 

Note  13 

■All 

Ibi: 

0 

+3 

mA 

Grid  Current: 

Note  13 

All 

Ig: 

-3 

+3 

mA 

Sole  Current; 

Note  13 

All 

Iso: 

-20 

+5 

mA 

4.10.3.6 

Power  Output: 

Ebiyib2 

1 

Po: 

200 

••• 

watts 

.Note  13 

2 

Po: 

200 

watts 

3 

Po: 

200 

watts 

4 

Po: 

160 

watts 

5 

Po: 

180 

•— 

watts 

6 

Po: 

165 

••• 

watts 

7 

Po;: 

150 

... 

watts 

a 

Po: 

lao. 

— 

watts 

... 

Frequency 

VSWR-1.. 5 

All. 

MFB: 

0 

... 

Continuity:  Notes  0,Ai5 
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Parti  (Coh^t) 


Tube 

Ref. 

Test 

Conditions 

Number 

Symbol 

Min.  Max. 

Unit; 

♦♦Spurious  Output  Notes  6,16 

1.2,3,4 

.5 

15 - 

db 

Ratio: 

6,7  ' 

Pr: 

8 

Pr: 

20 - 

db 

♦♦Oscillation  (5) 

Note  9 

• 

4.10.7.8.2 

Tunable 

Frequency: 

Eb2/Fa,Fe 

All 

Sb2: 

2000  5200 

volts 

— 

Sole  Voltage: 

Esol 

Notes  10,29 

AU 

Esol: 

1400  2400  ‘ 

volts 

Accelerator 

Ebl/Ib2 

1,2, 3, 4, 5 

Voltage: 

Note  13 

6,7,8 

Ebl: 

900  1900 

vclts 

— 

Accelerator 

Current: 

Note  13 

All 

Ibl: 

0  +3 

mA 

— 

Grid  Current: 

Note  13 

All 

Ig: 

-3  +3 

mA 

Sole  Current: 

Note  13 

All 

Iso: 

-20  •»-5 

mA 

4.16.3.8 

Power  Output: 

Ebl/Ib2 

1 

Po: 

200  — 

watt 

Note  IS 

2 

Po: 

200  - 

watt 

S 

Po: 

200  — 

watt 

4 

Po: 

180 - 

watt 

5 

Po: 

180 - 

watt 

6 

Po: 

165 - 

watt 

7 

Po: 

150 - 

watt 

8 

Po: 

150 - 

watt 

Frequency 

VSWR-1.6 

AU 

MFB: 

0 

Continuity: 

Notes  6,  15 

Spurious 

Output  Ratio: 

Notes  6,16 

1,2, 3, 4 
5,6,7 

Pr: 

15 - 

db 

8 

Pr: 

20  ••• 

db 

Soeclal  Tests 

Note  9 

4.16.5 

♦Pulling: 

Eso'Hb2/Fa, 

Fc,Fe 

Note  20 

AU 

AF: 

1 

1 

1 

Me 

♦Amplitude 

APo  ■  *  26% 

AU 

AEbi: 

—  ±300 

volt 

Modulatlon:(I) 

Eso/Fa 
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Pari  I  (Con't) 


Tube 


Ref. 

Test  C.'!  .editions 

Number 

Symbol 

Min. 

Max. 

Unit; 

*Amplitude 

Modulation:(n)  Note  32 

All 

Note  32 

««« 

♦♦Thermal- 

Frequency  Drift:Notes  18,21 

AU 

AF: 

1/4% 
of  Fa 

Me 

*£ole  Current:  Fd(Osc.3) 

All 

iao; 

+5 

mA 

Note  33 

mmm 

'•'* Thermal-  Note  25 

All 

T: 

2 

Mlh. 

Frequency 

Transient  Time: 

4.11 

Life  Test 

Intermittent  Group  D 

All 

T: 

1000 

Hour 

Life  Test:  Note  22 

Life  Test  End:  Note  23 

All 

Ebi: 

2000 

volts 

Ibl: 

... 

+4 

mA 

Ig: 

-4 

+4 

mA 

Po: 

Note  24 

watts 

Band  1 

Litton  L-3721 

Raytheon  QKA 1250-1 

Oscillation  Test  Conditions  Note  9 

— -  Heater  Warmup;  lk"60  Sec 

Note  7 

—  Heater  6.3  volts 

Voltage:  Note  26 

—  Load  Standing  VSWR«l.lMax. 

Wave  Ratio: 

Beam  Current;  Ib2"500  mA 
Note  10,  30 

—  Sole  Voltage:  Eso2 

Notes  10,28 
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Fart  n  (Con'l) 


Tube 


■Rof.  Tost 

Conditions 

Number  Symbol 

Min. 

Max. 

UrJls 

— -  Ambient  Si 

Coolant  Temp. 

:  Note  28 

—  Grid  Voltage: 

Notes  10,  11 

Oscillation  (1) 

Note  9 

Delay  Line 
Voltage: 

Note  19 

Eb2: 

2300 

2600 

volts 

4.10.7.3.2  Tunable 

Frequency: 

Eso/Fa,Fc 
Note  17 

Eso: 

900 

3400 

volts 

—  Sole  Voltage 

Excursion: 

eso/Fc-Fa 

Note  14 

eso: 

— 

1800 

volts 

— -  Accelerator 

Voltage: 

Ebl/Ib2 

Notes  12,13 

Ebi: 

900 

2000 

volts 

—  Accelerator 

Current: 

Note  13 

Ibi: 

0 

+3 

znA 

4.16.3.6  Power  Output: 

Ebl/Ib2 

Notes  12,13 

Po: 

400 

mmm 

watts 

4.16.3.6  Grid  Current: 

Note  13 

Ig: 

-3 

mA 

—  Sole  Current; 

Note  13 

Iso! 

-30 

+5 

mA 

-  Frequency 

Continuity: 

VSWR-1.5 
Notes  6,15 

MFB; 

- — 

0 

... 

—  ♦♦Spurious  Out¬ 

put  Ratio: 

Notes  6,16 

Pr: 

10 

... 

db 

Oscillation  (2) 

Note  9 

—  Delay  line 

Voltage: 

Note  19 

Eb2: 

3000 

3300 

volts 

4.10.7.3.2  Tunable 

Frequency; 

Eso/Fb,Fd 
Note  17 

Eso: 

900 

3400 

volts 

—  Sole  Voltage 

Excursion: 

®so/Fd-Fb 

Note  14 

®so: 

— 

1800 

volts 
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Fart  n  (Con't) 


■  Rof. 

Test 

Conditions 

Tuba 

Number  Symbol 

Min.  Max. 

Unitr 

— 

Accelerator 

Voltage: 

Ebl/rb2 

Motes  12,13 

Ebi: 

900  2000 

vblts 

— 

Accelerator 

Currertt.'-: 

Mote  IS- 

Ibi: 

Gb  +3 

itiA- 

4viti.3ia 

Power  Output: 

sbi/ctia 

Motes  iS,lS 

Po: 

400 

watta 

Ori^i  Current: 

Mote  IS 

tg: 

-a  43 

&A 

Sole  Current: 

Mote  13 

Iso:  j 

SA 

Frequency 

Continuity: 

VSWR-1.5 
Motes  6,15  ^ 

MFfi: 

»ib»  0" 

— 

**Spuriout  Out¬ 
put  Ratio: 

Motes  6,16 

Pr: 

10  — 

db 

Oscillation  (3) 

Mote  9 

— 

Delay  line  ■ 
Voltage: 

Mote  19 

Fb3t 

3700  4000 

volts 

4.ie.7.3.2 

Tunable 

Frequency: 

Eso/Fc,Fo 
Mote  17 

Esot 

900  3400 

volts 

Sole  Voltage 
Excursion: 

eso/Fe-Fc 

Note  14 

ego: 

—  1800 

volts 

— 

Accelerator 

Voltage: 

Ebl/Tbs 

Motes  12,13 

kbi: 

900  2000 

volts 

— 

Accelerator 

Current: 

Mote  13 

tbli 

0  43 

xnA 

4.16.3.6 

Power  Output: 

Ebl/Ib2 

Note  12,13 

Po: 

400  — 

watts 

— 

Grid  Current: 

Mote  13 

Igt 

•3  +3 

raA 

— 

Sole  Current: 

Mote  13 

Isot 

-30  •*■5 

znA 

— 

Frequency 

Continuity: 

VSWR-1.6 
Motes  6,16 

MFB: 

—  0 
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Farl  n  (Con'l) 


,Ref. 

Test 

Conditions 

Tube 

Number  Symbol 

Min. 

Max. 

Unit: 

— 

Accelerator 

Voltage: 

Ebl/Ib2 

Notes  12,13 

Ebi: 

900 

2000 

volts 

— 

Accelerator 

CurreIlt^: 

Note  18- 

Ibi: 

Qi> 

+3 

iiiA- 

4.16.3.6 

Power  Output: 

sbl/rb8 

Notes  18,18 

Po: 

400 

wntta 

GritI  Current; 

Note  13 

-3 

43 

Sole  Current: 

Note  13 

Iso:  ^ 

*30 

SvA 

Frequency 

Continuity: 

VSWR-1 . 5 
Notes  6,15  ^ 

MFB: 

mib« 

cr 

— 

**Spuriout  Out¬ 
put  Ratio: 

Notes  6,16 

Pr: 

10 

-- 

db 

Oscillation  (3) 

Note  9 

— 

Delay  line 
Voltage: 

Note  19 

FbSt 

3700 

4000 

volts 

4.16.7.3.2 

Tunable 

Frequency: 

Eso/Fc,Fe 

Note  17 

Esot 

900 

3400 

volts 

— 

Sole  Voltage 
Excursion; 

eso/Fe-Fc 

Note  14 

eso: 

— 

1800 

volts 

— 

Accelerator 

Voltage: 

Ebl/Ibs 

Notes  12,13 

Ebl: 

900 

2000 

volts 

— 

Accelerator 

Current; 

Note  13 

tbli 

0 

+3 

mA 

4.16.3.6 

Power  Output: 

Ebl/Ib2 

Note  12,13 

Po: 

« 

400 

— > 

watts 

— 

Grid  Current: 

Note  13 

Igt 

•3 

+3 

niA 

— 

Sole  Current: 

Note  13 

Isdt 

-30 

+5 

mA 

Frequency 

Continuity: 

VSWR=1 . 6 
Notes  6,15 

MFB: 

•  to* 

0 
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Part  n  (Con't) 


Tube  I 


Ref.  Test 

Conditions 

Number 

Symbol 

Min. 

Max. 

Units 

♦  ♦Spurious  Out¬ 

Note  16 

Pr; 

10 

... 

db 

put  Ratio: 

Oscillation  (4) 

4.10.7.3.2  Tunable 

Note  9 

Eb2/Fb,  Fd 

^Bo: 

^br 

2300 

4000 

volts 

Frequency; 

-  Accelerator 

E,^/Fa,  Fb 
E“°/Fd.  Fe 

Ebl/Ib2 

1400 

900 

Eso2 

900 

2  500 
Eso2 
3400 

2100 

volts 

volts 

volts 

volts 

Voltage; 

-  Accelerator 

Current: 

Note  13 

Note  13 

ibi= 

0 

+3 

mA 

-  Grid  Current: 

Note  13 

-3 

+3 

mA 

---  Sole  Current: 

Note  13 

^SO‘ 

1 

o 

+  5 

mA 

4.  16.3.6  Power  Output: 

Ebl/Ib2 

Po: 

400 

.... 

watte 

Frequency 

VSWR  =  1.  5 

MFB: 

... 

0 

... 

Continuity: 

---  **  Spurious  Out¬ 

Notes  6,  15 

Note  16 

Pr: 

10 

db 

put  Ratio: 

Special  Tests 

4.  16.  5  ♦Pulling: 

Note  9 

Eso:Eb2/Fa,  Fc,  Fe 

AF: 

25 

Me 

-  -  -  ♦Amplitude 

Note  20 

APo  =  +25% 

+  300 

volt 

Modulation;(I)  Eso/Fa 
^Amplitude 

Mcx}ulation:(II)  Note  32  AU  Note  32 

’•"I'The  rmal  -  Fre  - 


quency  Drift: 

Notes  18,  2 1 

AF: 

— 

1/4  of 
Fe 

Me 

♦Sole  Current; 

Fd  (Osc.  3)  Note  33 

Iso- 

... 

+  5 

mA 

*  ♦The  rmal - 
F  requency 

Note  2  5 

T: 

... 

2 

Min. 

Transient  Time: 
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Part  ni  (Con't) 


Tube 


Ref. 

Test 

Conditions 

Numbdi^s  SVftibol 

Min. 

Ma.^i 

Units 

■— 

Sole  Voltage 
Excursion: 

6so/Fc-Fa 
Note  14 

All 

eso: 

— 

1800 

Volts 

Accelerator 

Voltage: 

Ebl/Ib2 

Notes  12,  13 

All 

Ebl: 

800 

1900 

volts 

1 

— 

Accelerator 

Current; 

Note  13 

AU 

Ibl: 

0 

+3 

mA 

_ 

Power  Output: 

Ebl/Ib2 

9 

Po: 

220 

watts 

Notes  12,  13 

4 

Po: 

235 

watts 

4.16.3.6 

Grid  Current: 

Note  13 

AU 

Ig: 

-3 

+3 

mA 

— 

Sole  Cvirrent: 

Note  13 

AU 

Iso: 

-20 

+5 

mA 

— 

Frequency 

Continuity: 

VSWR-1.5 
Notes  6,15 

AU 

MFB: 

— 

0 

•♦Spurious  Out¬ 
put  Ratio: 

Oscillation  (2) 

Notes  6,16 

Note  9 

AU 

Pr; 

15 

db 

Delay  line 
Voltage: 

Note  19 

AU 

Eb2: 

3000 

3300 

volts 

4.10.7.3.2 

Tunable 

Frequency: 

Eso/F^iFd 
Note  17 

AU 

Eso: 

900 

3400 

volts 

— 

Sole  Voltage 
Excursion: 

eso/Fd-Fb 

Note  14 

All 

eso: 

mmm 

1800 

volts 

— 

Accelerator 

Voltage: 

Ebl/Ib2 

Notes  12,13 

AU 

Ebl: 

800 

1900 

volts 

— 

Accelerator 

Current: 

Note  13 

AU 

Ibi: 

0 

+3 

mA 

Power  Output: 

Ebl/Ib2 

9 

Po: 

220 

watts 

- 

Notes  12, 13 

4 

Po; 

235 

-— 

watts 

- 

Grid  Current: 

Note  13 

AU 

Ig: 

-3 

+3 

mA 

..  - 

Sole  Current: 

Note  13 

AU 

Iso: 

-20 

+5 

mA 
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Pari  III  (Con't) 

'Hof .  , 

Conditions 

Tube 

Number 

Symbol 

Min.  Max. 

Units 

Frequoncy 

Continuity: 

VSWR^l.6 
Notes  6,16 

All 

MFB: 

i 

0 

... 

♦••‘opurloua  Out¬ 
put  Ratio: 

Notes  6,16 

All 

Pr: 

15  — 

1 

db 

One  ill  fit  Ion  (•'!) 

Note  0 

Delay  line 
Voltage: 

Note  10 

All 

Eb2: 

3700  4000 

volts 

4.10.7.3.2  'Tunable 

Frequency: 

Eso/Fc*F® 
Note  17 

All 

Eso: 

000  3400 

volts 

...  Solo  Voltage 

Excursion: 

e^o/l'o->Fo 
Note  14 

All 

©so! 

• 

—  1800 

volts 

...  Accelerator 

Voltage: 

Ebl/Ib2 

Notes  12;1^ 

All 

•lEbi: 

iBOO  1900 

0 

volts 

...  Accelerator 

Current: 

Note  13 

All 

(0  *3 

mA 

...  Power  Output; 

Ebl/Ib2 

Notes  13 

9 

4 

Po; 

Po; 

1220  — 
:285  — 

watts 

watts 

...  Grid  Current; 

Note  13 

Ig: 

<  43 

znA 

...  Sole  Current; 

Note  13 

AU 

Iso: 

-20  4-5 

znA 

...  Frequency 

Continuity; 

ySWR-1.5 
Notes  6,15 

'  All 

MF:B: 

0 

mmm 

...  ♦♦Spurious  Out¬ 

put  Ratio: 

Note  6.  16 

All 

Pr: 

i6  — 

db 

Oscillation  (4) 

Noie.'O 

4.10.7.3.2  Tunable 

Frequency; 

Eb2/Fb,Fd 

Eso/Fa,Fb 

EEo/Fd,Fe 

AU 

Eb2: 

Eso2: 

Eso: 

Eso: 

2300  4000 
1400  2500 
900  Eso2 
Eso2  3400 

volts 

volts 

volts 

volts 

...  Accelerator 

Voltage: 

EblAb2 

Notes  13,  U 

All 

Ebi; 

800  1900 

volts 

Patje  16 


Fart  III  (Con'O 


Rof. 

Test 

Condition 

'Tube 

Numba 

r  Symbol 

Min.  Max . 

Unlt.s 

— 

Accelerator 

Current: 

Note  13 

All 

Ibl: 

0  +3 

m.'v 

— 

Grid  Current: 

Note  13 

All 

k- 

-3  +3 

mA 

--- 

Sole  Curronl: 

Note  13 

All 

Iso: 

-20  +5 

mA 

4.ie.3.6 

Power  Output: 

Ebl/Ib2 

Notes  13 

9 

4 

Po: 

Po: 

220  — 

235  - 

v/atts 

watts 

— 

Frequency 

Continuity: 

VSWR^l .  5 

Notes  6, 15 

All 

MFB; 

0 

— 

— 

Spurious  Out¬ 
put  Piatio: 

Notes  6,16 

All 

Pr: 

15  — 

db 

Soeclal  Tests 

Note  9 

4.16.5 

♦Pulling; 

Eso:Eb2/Fa,Fc, 
Note  20 

Fe  All 

AF: 

25 

Me 

♦Amplitude 
Modulation:(  1) 

APo  »  *  25% 
Eso/Fa 

All 

$ 

AEbi: 

±300 

volts 

♦Amplitude 

Modulation:(II) 

Note  32 

All 

Note  32 

♦♦Thermal- 

Frequency  Drift:Notes  18,21 

All 

AF: 

1/4 

—  of  Fe 

Me 

♦Sole  Current 

FdtOsc.  3) 

Note  33 

All 

iso: 

+5 

mA 

♦♦Thermal-  Note  25 

Frequency 

Transient  Time: 

All 

T: 

2 

Min. 

Life  Test 

Intermittent 
Life  Test: 

Group  D 

Note  22 

All 

T: 

1000  — 

hour. 

Life  Test  End: 

Note  23 

Ebi: 

Ibi: 

Ig: 

Po: 

—  2000 
+4 

-4  +4 

Note  24 

volts 

mA 

mA 

watt: 
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Note  1:  Tho  tube  shall  be  vibrated  at  an  acceleration  of  2  g  or  a  double  amplitude  of 
.06  inches,  whichever  is  limiting,  from  5  to  1500  cps.  The  vibration 
frequency  range  shall  be  traversed  from  5  to  1500  to  5  cps  in  a  20-rninute 
period  while  the  tube  is  operating  CW  at  Fe.  If  any  tube  resonance  is 
delected,  the  tube  shall  be  vibrated  at  the  resonance  frequency  for  15 
minutes  and  shall  then  pass  oscillations  1  through  4.  If  no  resonance  is 
detected,  the  tube  shall  meet  the  electrical  requirements  of  this  specifi¬ 
cation.  The  vibration  cycle  shall  be  repomcd  in  each  of  throo  mutually 
perpendicular  planes  as  defined  by  electror,  Lube  outline  drawing. 

Note  2:  After  this  test,  the  tube  shall  meet  the  requirements  of  oscillations  1 
through  4. 

Note  3:  Prior  to  shipping  the  tube,  the  cooling  jacket  shall  be  drained  and  dehydrated 
L  if  other  than  silicone  oil  is  used  for  test  purposes.  Protective  covers  shall 

be  attached  to  the  cooling  jacket  connections. 

Note  4:  The  pressure  difference  shall  be  measured  between  the  inlet  and  outlet 

connectors  of  the  tube  and  Includes  the  pressure  drop  of  the  mating  fittings. 

Note  5:  The  test  coolant  shall  be  Dimethyl  Polysiloxane  silicone  fluid  per  specifica¬ 
tion  MIL-S-215e6A  (20  centistokes  viscosity  at  25*C) .  The  inlet  coolant 
temperature  to  the  tube  shall  be  85“  C  5“C . 

Note  6:  To  facilitate  the  measurement, of  the  parameter  for  this  test,  the  appro¬ 
priate  voltage  may  be  varied  dynamically  over  the  entire  or  any  portlqn 
of  the  band  of  this  oscillation.  ' 

Note  7:  The  heater  voltage  may  be  applied  in  the  follow^g  manner: 

Step  1  -  heater  voltage  of  1,8  *  10%  volts  for  15  seconds  minimum. 

Step  2  -  6.3  *  5%  volts  for  45  seconds  minimum. 

Note  8:  The  capacity  shall  be  measured  between  the  indicated  electrode  and  all 
other  electrodes  connected  together. 

Note  9:  The  conditions  specified  under  Oscillation  Test  Conditions  apply  to  all 
Oscillation  tests  and  Special  Tests  except  where  specifically  modified. 

Note  10:  The  operating  value  to  be  indicated  on  each  Individual  tube. 

Note  11;  The  grid  voltage  shall  be  either  -100,  -200,  -300,  -400,  -500,  -600  or 
-700  volts.  For  operation,  the  grid  voltage  must  be  set  within  *  50  volts 
of  the  value  indicated  on  the  tube . 
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NoLe  12:  This  test  shall  be  performed  at  a  constant  accelerator  voltage  which  shall 
be  determined  as  follows: 

Step  1.  Apply  sinoisodal  modulation  to  the  sole  bias  (Eso2)  to  obtain  the 
frequency  extremes  of  this  oscillation.  The  bias  Eso2  may  be 
varied  so  as  not  to  exceed  the  frequency  limits  of  the  oscillation. 

Step  2.  Adju.st  the  accelerator  voltage  to  obtain  the  average  current 
specified  Ib2  (Note  10) . 

Step  3 .  Remove  the  sinoisodal  modulation  and  tune  the  sole  over  the 
specified  range. 

Note  13:  The  indicated  parameter  shall  be  within  the  limits  specified  at  all  frequen¬ 
cies  of  this  oscillation  test.  * 

Note  14:  The  peak-to-peak  voltage  necessary  to  tune  the  frequency  range  Inoted  shall 
not  exceed  the  value  specified. 

Note  15:  A  frequency  skip  is  defined  as  a  missing  frequency  band  (MFB)  in  excess  of 

1.0  Mc/s.  The  specified  frequency  range  for  each  test  group  shall  be  examined 
for  missing  frequency  bands.  The  width  of  the  missing  frequency  band  shall 
be  measured  at  the  worst  VSWR  phase  for  that  band  with  an  accurance  of  ±  1  Me. 

Note  18:  The  frequency  range  of  the  indicated  oscillation  shall  be  examined  for 

spurious  pov/er  output.  Any  spurious  power  shall  be  below  the  power  of  the 
CW  carrier  by  the  power  ratio  (Pr)  specified.  The  range  ±  20  Mes  from  the 
CW  carrier  is  excluded  from  this  test. 

Note  17:  The  sole  voltage  may  be  controlled  manually  for  this  test. 

Note  18:  The  Thermal  Frequency  Drift  specified  shall  not  be  exceeded  for  any  com¬ 
bination  of  anode  inlet  coolant  temperature  from  -54®C  to  +100° C  and  ambient 
temperature  from  -54°C  to  +85°C.  The  frequency  difference  between  the 
maximum  and  minimum  frequencies  measured  under  the  four  conditions  of 
this  test  shall  not  exceed  the  value  specified.  The  conditions  are  as  follows: 

1 .  Under  Lhe  condition  of  anode  inlet  coolant  temperature  and 
tube  ambient  temperature  of  30°C  ±  10°C  set  the  center  sole 
voltage  EsqI  io  value  indicated  per  Note  10  and  adjust 
Eb2  until  the  tube  oscillation  is  stabilized  at  Fe.  The  tube 

is  stabilized  when  the  frequency  difference  between  the  maxi¬ 
mum  and  minimum  frequency  measured  over  a  period  on  one 
hour  at  intervals  of  five  minutes  shall  not  exceed  .05%  of  Fe. 

2.  Maintain  Esol  and  Eb2  at  these  values.  Adjust  the  tube  ambient 
temperature  to  +85°C  and  the  anode  inlet  coolant  temperature  to 
+100*C .  After  the  tube  frequency  has  stabilized,  measure  the 
frequency  and  note  as  Fel. 
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Note  18: 
(Con't) 

Note  19: 

Note  20: 

Note  21: 

Note  22: 


Note  23: 

Note  24: 

Note  25: 


3.  Repeat  Step  2,  except  adjust  the  tube  ambient  temperature  to  -54®C 
and  the  anode  inlet  coolant  temperature  to  -54*C,  and  note  the 
stabilized  frequency  as  Fe2 . 

4.  Repeat  Step  2,  except  adjust  the  tube  ambient  temperature  to  -54*C 
and  the  anode  inlet  coolant  temperature  to  +100*C ,  and  note  the 
stabilized  frequency  as  Fe3 . 

Tlia  delay  line  voltage  shall  be  set  so  that  the  mid-frequency  of  oscillations 
1,2,  or  3  (Fb,Fc,  or  Fd,  respectively)  is  obtained  with  the  same  voltage 
.  Eso2 .  The  conditions  of  test  shall  be  the  same  as  those  listed  under  Note  28 . 

The  load  VSWR  may  be  adjusted  to  1.5:1  at  each  test  frequency.  The  pulling 
figure  test  shall  be  made  by  continuously  moving  the  pulling  stub  through  all 
phases  sufficiently  fast  to  prevent  thermal  effects.  This  test  shall  be  per¬ 
formed  at  Osc.  1,2,  and  3. 

The  tube  must  be  capable  of  voltage  correction  of  thermal  drift,  and  meet 
all  test  conditions  of  this  specification,  by  means  of  a  change  in  sole  volt¬ 
age  above  or  below  the  value  Eso2  (Note  10)  as  required. 

Life  test  shall  be  conducted  only  at  highest  applicable  beam  current.  During 
life  testing,  the  tuba  shall  be  operated  for  equal  amoimts  of  time  for  Oscilla¬ 
tion  1  and  Oscillation  3.  Operation  of  the  tube  shall  be  alternated  between 
Oscillation  1  and  Oscillation  3  at  least  once  every  48  hours.  The  load  VSWR 
shall  be  1 . 5  and  shall  be  cycled  through  all  phases  continuously  at  a  rate  of 
4  cycles  per  hour . 

(a)  Heater  preheat  60  seconds  maximum 

(b)  Oscillation  30  minutes  maximum 

(c)  No  voltage  5  minutes  minimum 

Time  assignable  to  life  shall  be  the  cumulative  oscillation  time.  All  volt¬ 
ages  except  the  heater  voltage  will  be  applied  to  the  tube  simultaneously 
(Note  B).  The  heater  voltage  preheat  limitation  shall  be  observed  (Note  L). 

End  of  Life  shall  be  determined  by  failure  to  pass  any  of  the  oscillation 
tests  as  modified  by  the  end  of  life  limits  specified. 

The  pov/er  output  end  of  life  limit  shall  be  80%  of  the  minimum  for  each  tube 
type  at  the  beginning  of  life . 

The  time  allowed  for  the  tube  to  reach  a  stabilized  frequency  after  full 
beam  current  has  been  established  shall  not  exceed  the  maximum  speci¬ 
fied.  The  tube  is  stabilized  when  the  frequency  difference  between  the 
maximum  and  minimum  frequency  measured  over  a  period  of  one  hour 
at  Intervals  of  five  minutes  shall  not  exceed  .05%  of  Fe.  The  conditions  of 
test  shall  be  as  stated  in  Note  28 . 
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Note  26:  A  heater  voltage  of  6.3  volts  can  be  used  for  production  test.  The  tubes 
must,  however,  be  capable  of  passing  all  Oscillation  Tests  during  Design 
or  Qualification  Approval  with  a  heater  voltage  anywhere  In  the  rainge 
from  6.0  to  6.6  volts  HMS. 

Note  27:  The  planes  shall  be  mutually  perpendicular  and  as  defined  on  the  electron 
tube  outline  drawings. 

Note  28:  The  fixed  sole  voltage  Eso2  is  defined  as  the  sole  voltage  recommended  by 
'  the  tube  manufacturer  for  optimum  tube  operation  under  conditions  of 
Oscillations  1,  2  and  3  CW  of  this  specification.  The  conditions  of  test  for 
determining  Eso2  shall  be  as  follows: 

1.  Anode  Cooling.  Silicone  fluid  (20  centistokes  viscosity  at  25*)  at  a 
flow  rate  of  1  gal.  ^  10%  per  minute  and  at  a  temperature  at  the  anode 
inlet  of  30*  ±  10*C. 

2 .  The  external  tube  ambient  temperature  shall  be  30*  *  10*C . 

Note  29:  The  fixed  sole  voltage  Esol  is  defined  as  the  sole  voltage  recommended  by 
the  tube  manufacturer  for  optimum  tube  operation  under  the  conditions  of 
this  oscillation  test.  The  conditions  of  test  for  determining  Esol  shall  be 
the  same  as  specified  in  Note  28 . 

Note  30:  The  value  of  delay  line  cxirrent  is  the  normal  value.  Tlie  delay  line  current 
indicated  on  the  metal-cal  may  vary  ^25  ma  from  the  normal  value. 

Note  31:  The  followlrg  outline  drawings  form  a  part  of  this  specification: 


Tube  Number  Drawing  Number 

1,2, 3, 4,  and  5  Bl-5 

6,7,8,  and  9  B6-9 


Note  32:  Adjust  the  tube  for  Osc.3(Fc).  Reduce  Ebl  from  its  normal  operating 
level  by  200  volts.  The  tube  must  remain  in  oscillation  at  this  lower 
voltage  level.  For  qualification,  this  test  will  be  performed  at  all  test 
frequencies  of  Osc.  1,  2,  3,  and  4. 


Note  33:  Reduce  the  sole  voltage  to  zero  volts.  (See  Note  O.)  The  sole  current  shall 
never  exceed  the  maximum  positive  value  specified. 
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Note  1: 


Note  2: 


Note  3: 


Note  1|.* 


Note  $x 


Note  6: 


Note  7: 


MB’.70  Drawlnr;^  Notes 


Two  :'f6-22  NC  tapped  holes  whoso  minor  diameter  shall  not 
exceed  .116”  for  moasurino  cylinder  tenpcratiira  shall  bo 
provided.  Location  to  bo  determined  by  the  tube  manufac¬ 
turer  except  for  dimensions  given.  A  test  cylinder  of 
0.625"  diameter,  engaging  either  one  of  the  two  tapped 
holes  for  the  centrally  located  1/1^."  max.  long,  number 
6-32  NC-2A  threaded  stud,  shall  freely  clear  the  magnet. 

Electrical  input  pins  are  located  as  shown  within  0.015 
Inches  of  true  geometric  location. 

Material  covering  pins  shall  bo  of  an  electrical  insula¬ 
ting  type  compatible  with  the  following  fluid.  Dimethyl 
Polysloxane  silicone  fluid  per  MIL-S-21568A  (20  conti-  , 
stokes  viscosity  at  25°C).  The  above  material  shall  bo 
combatlblo  with  this  fluid  at  temperatures  from  -Sk9c  to 
+12b°C . 

The  3.750  or  5»691  dimension  includes  lateral  and  angular 
doviati9n  of  stirface  ”Y”.  Surface  ”Y”  shall  bo  parallel 
to  reference  plane  "B"  within  +  0.015  measured  at  the  peri¬ 
phery. 

Male  connector  to  mate  with  female  disconnect  coupler, 
Aeroquip  Corp.,  Jackson,  Hich.  Part  Number  23129  or  equi¬ 
valent. 

The  0.437  diameter  raovintlng  holes  provide  clearance  for 
5/16  diameter  non-magnetic  bolts^  which  ore  located  as 
sho;m,  within  0.015  of  true  geometric  location.  This 
applies  to  both  surfaces  "D”  and  "E”. 

Surface  "D"  must  provide  a  hermetic  seal,  and  must  have  a 
maximum  surface  finish  as  specified.  Surface  is  to  be  flat 
within  0,0005/inch  diameter  T.I.R, 


Note  6:  Label 


A,  Characters  to  bo  alternate  Gothic  3* 

B.  All  character  sizes  not  designated  are  to  bo  12  pointi 
0.  Material;  O.OO3  anodized  al\miinvim  nameplate  per 

specification  MIL-N-25076,  type  11.  Prossiire  sensi¬ 
tive  adhesive  must  be  compatible  with  coolant  oils 
specified  in  Note  3* 

Note  9!  For  tubes  1  through  5  dimensions  0.812  and  0.375  on  rf 

ou-^ut  connector  mate  with  and  are  in  accordance  with  RG- 
44/U  transmission  line. 

For  tubes  6  through  6  the  waveguide  output  mates  with  AF 
drawing  57844^6  Revision  A. 

For  tube  9  the  waveguide  output  mates  with  AF  drawing 
62B3117.  -  17  - 


Note  10:  For  tubes  1  throuch  5  the  axis  of  the  1.12?  dia.  to  bo  with¬ 
in  +  0.030  at  tho  Intersection  of  surface  "Y"  and  reforonco 
plane  "C".  For  tubes  6  through  8  in  tho  plane  of  tho  major 
axis,  the  waveguide  opening  shall  be  parallel  to  reference 
plane  "A"  within  0®-  20  maximum.  As  an  alternate,  a  plane 
passing  through  hole  "X"  of  tube  flange  shall  bo  parallel 
to  ref  plane  “A"  within  012. 

Note  11:  Care  must  be  exercised  in  handling  and  processing  the  tube. 

The  tube  should  not  be  lifted  by  the  output  connector,  nor 
should  unnecessary  stresses  be  imparted  to  this  member. 
Jarring  should  bo  avoided. 

Note  12:  In  shipping,  storage,  handling,  and  installation  of  the 
tube,  care  must  be  exercised  to  prevent  ddmagnotizatlon. 
Energized  magnets  similar  to  tho  tube  magnets,  shall  not 
be  brought  closer  than  12”  from  tho  tube  rtagnot,  except 
in  tho  case  where  tho  two  magnets  are  in  a  side  by  side* 
repelling  relationship  where  the  spacing  may  bo  reduced  to 
6".  Ferro-magnetic  materials  should  not  bo  brought  closer 
than  6”  from  the  tube  magnet.  Certain  exceptions  to  this 
may  be  tolerated,  depending  on  size,  shape  and  location  of 
the  material.  The  tube  manufacturer  shall  be  consulted  for 
approval  of  any  exceptions. 

Note  13:  All  rf  band  numbers  to  be  Honsen  black  Gothic  612J-24PT. 

Note  li|.:  Meeting  point  of  two  colors  shall  not  have  a  separation 
lino. 

Note  15:  Code  letters  A  or  B  following  Air  J^orco  part  nvimber  signify 
maxlm'um  tube  diameter  as  designated  in  Table  1.  Numeral 
signifies  band. 

Note  16:  Reference  plane  "A”  is  defined  as  the  plane  which  lies  on 
the  mounting  plate  sxirface  as  shown. 

Note  17:  Reference  plane  ”B”  is  defined  as  the  plane  perpendicular 

to  plane  "A”  and  passes  through  tho  axis  of  tho  2.000"  dia¬ 
meter  of  input  connector  collar  and  center-line  of  the 
keyway. 

Note  18:  Reforonco  plane  "C”  is  defined  as  tho  plane  perpendicular 
to  planes  "A”  and  "B"  and  passes  through  tho  axis  of  the 
2,000"  diameter  of  input  connector  collar. 

Note  19:  A  means  of  grounding  shall  be  provided  for,  at  one  of  tho 
following  locations  tube  body,  coolant  connector,  or  rf 
output  connector. 


APPENDIX  II 


FAMILY  PROCESS  SPECIFICATIONS 


CUP -DRAWN. 
Cwaterjacket) 

A608,998 


(machined) 

8609,000 


TERMINAL 

Ctemr) 


BAFFLE 
C  608,1 6  5 


baffle 

Cplateq) 
A609JI2  . 


SILVER  POWDER 


RING-BRAZIN3  | 

[fUTECriC  SILVEA  SOlI 


FINGER  ’j. 
A61 4,767 


SHEET-SOLDER 

rtOTECTIC  SILVER  sol] 


CYLINDER  n 
(machined  *0 

C60?,98l  I 


CYLINDER 
(machined  *2) 
C607,6I3 


I  RING-BRAZING 

[EUTECTIC  SILVER  SOca 


CROWN-HOBBED 

0607,123 

.  CROWN -TOP 
Cm*CHINEO  *0 
A608,340 

_ -Z- ‘ 

.  CROWN-TOP 
.  CmaCMINEO 

C608,342 

_ 

.  CROWN-TOP 
(plated) 
A6I4PI9 


A608,400 


DUMMY  ANODF  jHflflKr  BEAZJNG 

“ - 1  .EUTECTIC  SILVER  SOL.) 

A608,399  .oso  dia. 


CROWN-BLANK 

B608,509 

_ 2  REQ 


:R0WN- MOBBED 
0607,124 

-•""I"' . 

CROWN -BOT. 
(machined  *1)  I 
A6 08,3  4 1 

r . 

CROWN-BOT. 
(machined  *2) 

C608,34  3 


CROWN-BOT. 

(plated) 

A6 1 4,020 


FLBO'/y  ASSY. 
502ASL672 


CERAMIC 

A2446I 

I 

CERAMIC 

(metalizeq) 

A24467 


plated 
.  A2446'6 

T  . 

OUTPUT  -ASgY. 
B 608,8 1  5 


RING-BRAZIN' 

(OFHC  copper) 


ADAPTER  ASSY. 
6608,813 


1  RlNG-BRAZINb  RING 
Eutectic  silver  solJ  jkutect 

I  .030  OIA.  .01 


SLUG  -ANODE 
A6 1 4,3  66 


-SOCAfcT  MEAD  CAP 
SCREW,  non-maonet. 
.5TN.STU*5-«0'xiL6. 


SCRFW-REOP. 

A82352 


OUTPUT  ASSY 
wiTh  FUA_NG£ 

8608,81  6 


OUTPUT  ASSV. 
(bent) 
A6I4,367 


PIPE-COOLING 

(inlet) 

A609,006 


RING-BRAZING 

fuTECTIC  SILVER  SOL-] 


ADAPTE 
(water  PIPI 
A  85068 


IRING  ;  "  " 
Jeutectic  sil 


PIPE-INLET 

ASSY 

A608,403 


CYL-OUTPUT 

ASS’Y 

CYLr  CROWN 
finger  ASS'Y 

D  608,405 

T 

C  614,368 

CODE: 

B  =BR 

p  =pi 


FLOV.  CJIART 

:ylinder  crown  finger  arr’y 

OKA  BAZ 


KA  852 


QKA  852 


c  0)aaj?»2. 

SHEET  ^OF  7 


code: 

B= braze 
P^PLATF 


P  60 9, 1 3  3Cpa  n  e  l^) 


guard 

CcXHAUST) 

A6I4^65 


FLOW 


»  6>2JB.38a 
SHEET  Ci>OF7 


guard 

PAINT- BLACK 

PERM A-F ILL 

Cexhaust) 

GLYPTOL 

WELD  JOINTS 

A6 14^65 

Cafter  exmaustT 

FLOW  CHART 
SEALIN 
QKA  652 


SHEET  7  OF  7 


CODE.- 
P  -  PLATE 
B-  BRA1E 


Doaa.aaa 

SHEtT  -Z-OE^i 


insulajor’z 

INSULATOR"  1 

(30LE) 

T3ole) 

SOZASL  753 
.  "1" - ' 

SOZASL  7SZ 

2  A£Q 

STANCHION 
A- <i0<i,770 


BUSHINCr 

C/=IRBD) 

A-C>Oli>,7C,^ 


BUSHING 
(  PLATED  "2 ) 
AGOG,7G7 

BUSHING 
(PLATEO  t)  ! 
A‘C^O<Oj7GC» 

-0- 

BUSHING 

(M£TALn.ED) 

A-Ci>OG,7GS 

BUSHING 

f&ROUAJD) 

AGOG.IOA- 


SLEEVE 
H  (iNNlk') 
A-GOG.773 


PIPE 

-  Cwaterjackst) 
A-CalS.3l3 
_ i£S3. 


CUP 

Cdrami<j) 

A-GOG.mS 


NATER.JACIZE.T 

■  (SOLE ) 
B-GO&,77G 

RlNG-BHAVNG 

OFHC-COPPeA 
.030  OIA. 


\SOLE-COOUNG 

ASS’f 

BCaOG.177 


ISOLE- COOLING 
A^s'y  (machA 
A-G7.l,OZ8 


PIN 

(HEAoai) 
A-<ioc>,  76a 

_ 5  peg 


,ATE 

wze 

lELO 


FLOW  CHART 

SOLE  SUPPORT  /ISS’V  /'MACH.) 
aKABST 


/WINDOW  AiSi 
f  PL  ATED'i 
A- 6,22, 1 0,7 


ADAPTE.R 
(aXlLINO  pipe.') 
A-aiA, 3<i3 


D&26,3S3 
SHEET  3  OF  <i 


\RIN&-BRA1IN(^ 

£UT.  SIL.  ■SOLOLK. 
.030  Ol^. 


PIPE-COOLING\ 


(OUTLET) 

/l-G/3,  284 


ADAPTER 

\(WAT£RPIPe) 

ABSOCiS) 


PIPE-OUTLET 

ASS'T 

4-6/3,284. 


_ 

TEE 

(outlet) 

RING-BRAZING 

£UT.  50i.A£/t 

.030  0/>%. 

4-0/3,285 

CVLINDER. 

(BLAI\)K) 

A-6/5,o;i 


CYLINDER 

(broached) 

B-6/5,0/Z 


CUP-  DRAWN 

Y^ATER  JACKET) 
4-6/5,025 


PIPE-COOUNQ 

(inlet) 

A- 012,130 


CYLINDER 
(MACH." I ) 
C-6/5.  0/3 


CYL/NDER 

(MACH.'Z) 

C-OIS.OIA- 


WAJERJACKET 
(  MACH.) 

B- 015,  020 


WATERJACKET 

(plated) 

4-620,758 


ADAPTER 
(water  pipe) 
A  85068 


|HOO/<-Bft41//V& 

El/T.  SIL.  SOLDER  ■ 
.030  0/4. 


PIPE- INLET 
455‘y 
4-6/3,250 


IA/4SM£R'2 

(output) 

4-6/6,745 

D 

W4SH£R*2a/Yfd 

( 

— ^ - 

'£0) 

e,74<i, 

INSERT 
(output  FLANGl] 
e-6/6,43/ 


INSERT 
(PLATED) 
A- 010,432, 


filNG-BRA\INC, 

£UT.  SIL.  SOLDER  . 
.030  0/4. 


,  TERMINAL 
YTEMPERATURt 
4  85052 


_ 1 

mVEGUI 

oe  4ss’y 

MAC 

a- 60S 
- 1 

>,/55 

— J 

CROWA/ 
machined) 
A- 007,522 

CRC 

(bot 

C-60 

)V\IN 

TOM) 

7,524 

1 - 

FINGER  •/ 

(output) 

4-6/2,63/ 


|•5■40«C■2/(.•♦48I.G 
'303  3r)V.  3T'l.50C 
HD.  CAPSCREW 
_ a.  /*Ea 


CROWA/ 

(/»'•  MACHINEO)- 
4-607,522 

CRO 

(ro 

C-60' 

— 

VJN 

P) 

(523 
- 1 

CYL.-CKOWN 

1.^ 

/I  55'Y 

0-6/4,703 

1 

CYL.-  SOLE. 
SUPPORT  A?£>'Y- 
D-6/4.75/ 


FLOW  CH/^/?T 


CYL. -SOLE  SUPPORT  ASST 
QK/\8S7' 


CROW/v/ 
(hobbeo) 
C  95  302, 


CROWN-BLANK 

(UPSET) 

496924 


CRCMN 

(BLANK) 

42535/ 


SOLE  SUPPORT 
■  ASSYCMACa)  - 
6-606,792 


(^L^reo) 

A-<i>n.5l9 


HIBBON 
AJICKE.L 
jx>sth'k  k.ojowioe 


C-<i(&,/07 


SUPPC^T 

(OftiD‘3) 

A-C>IZ.5ZO 


SUPPOKT-qRID  3 
(  PLATED) 
A-C,IZ.£ZI 


SUPPORT-GRID  Z 
( rORMED) 

50IA-I9  zReo. 


SUPPORT- omo’z 

(PLATtoy 
A  QZ.050  2  Rex5. 


POVJDER 

eUTECT/C 

COPPE-R 

S/LVER 


platinum 

.oo3'm'K  i.oiowfoe 


5HIELO 

(GRID) 

A-G,ICt,IOa 


RiNG-BRAiING 
OPHC  COPPCR  - 
.030  DiR 


ANODE 
K/Rccelerrt(a;&')  - 
A&OWOGj 


accelerator 

(leg’i) 

A-OI5,BAB 


RIBBOM 

platinum 

.OOaTHW  X.OIOW/DE 


IMOEV  W/RE 


/1-8490Z 


INSULATOR 
[^herter-jleeve) 
A-  fe09,  ;44- 


CATHODE 

ACi09,a9A 


LEAD 

■  (cathode) 


R/BSOM 

PLATINUM 

.003TM'K.  ic.ofid.  tvia 


CATHO[>E-L£AD 

ASS’Y 

A-OOSjBSG 


RlNO-BRAtlNG 

CUT.  SIL.  SOL  - 
•  020  D/« 


OUNMOUNT 

6-(iO(b,795 


RING-BRAtING 

OFHC  COPPER 
.020  OM. 


INSULATOR- WIRE 
ASS'y's  - 
/^-a.09,89( 


RING- BRACING 
OPHC  COPPER 
.020  OIA. 


INSULATOR-WIRE  1 
-  RSS’V 
A-(^0%BB1  I 


RING-  BRAUNG 
OFHC  COPPER 

.  020  OfiR. 


INSULATOR-WIRf 
-  /<3S'Y  - 

A-  609j  863  3  »ei} 


GRID-SUPPORT 

AiS'.T 

A-G03.900 


ALUNDUM 
*  IZO 


5HIELD-GRID 
(WITH  RIBBON) 
A-GICo.llS 


(LEG.  *2) 
A-GI5,  350 


HEATER 
(icjound) 
fi-G03, 897 


INSULATORGUI 
NIQUNT  ASS’T 

s■c.o^.a^^ 


RIBBON 

PLATINU) 

OOaTH'K.  XjOIC 


B- BRAZE 
P-  PLATE 
W*  \NELD 


SHIELD- GRID 
.  (sanoblasteo) 

A-G/GJI9 


FLOW  CHART 


SOLE-GUN  /^55‘Y 


QKA  857 


i 


m 


RlBBO^i 

PLATINUM 
•ooaTM'x  x.oiowioe 


MOLV  W/RE 

0/0  DIA 

TUBE 

/)-84902 


INSULATOR 

(HEATEK.-lLEeve) 


HEATER 

(\NOUND) 

A-G03,  897 


CATHODE 

A-<G03^B3A- 


LEAD 

■  (CATHODE) 


R/BBOAI 

PLATINUM 

.OOSTM'K.  K.06X  W/0 


RINO-BRAZING 

£UT.  SIL.  SOL  - 
■020  DIA 


GUNMOUNT 

a-S>0<b,795 


RING- BRAZING 
OFHC  COPPER 

.020  GiA. 

WIRE- CUT 

(plated’z) 

A-  GIG,IZ3 

/A/50LAT0R-WIRE 

X 

INSULATOR  1 

ASS'Y  *3 

ACj09,a9/ 


PINCr-BRAZtNG 

OPHC.  COPPER 
.020  OIA. 


CATHOOE-LEAC 

1 - 

1 

jASS'y 

INSULATOR-mE 

i 

/1-<i09,  894 

-  8SS’Y  ’Z 

RING- BRAZING 
OPHC  COPPER 
■  020  OlA. 


IN5ULAT0R-\NIRi 
-  <^as'y  ^ 
A' 609  683  3  REQ 


(PLATED  2) 
A-  &09,  879 


\NIR£ 

(  PLATCO'z) 

A-GIGJZS 


INSULATOR 
C  Plated  *?) 
A- GOB,  879 


njRE-cut 
(plated  2)  . 

A-6/6jl2.|  3Beo 


/NSULATC3R 
-j  (  plated'z)  - 

|A-609,879  3Re9. 


WIRE-CLH 
(plateo‘i) 
A  GIG,  IZZ 


INSULATOR 
(PLATED  '/) 

A-ti09^87a 


(PLATED  /) 

AGIG.IZ-T- 


insulator 

(PLATED ’I) 

A-GOB,e>ie> 


NIRE-CUT 
J  (PLATED  'I  }  ►  -(P 

A'C//fc,/^0  3  REQj 


INSULATOR 
-  (PLATED’ l) 

A-603,87fl  3iiE< 


WIRE- CUT 
A-GIS,BA-B 


WIRE 
(FORMED  ) 

A-GIGJOS 


■  (METALIZEO) 
A-  GOBjBTT 


5  RCQ. 


INSULATOR 

-(METALIEEO) 

A-609,8773re» 


SHEET4-OF6 


INSULATOR 

INSULATOR 

(METALIZEO)  — 

— 

A- 40  9,  677 

A-  409^874 

A-  C.09,e7fe  I 


A"C?09,876  3req| 


INSULATOR-GUI 
MOUNT  ASS'T 

e-&09,832 


RIBBON 
PLATINUM 
303Tm'x.  x^/O  wjoE 


RIBBON 

AJiCKe.L 

003  TW'K.X.OttO  w»oe 


iA//Re 

T/^A/r/^LUM 

.020  O//^ 


C/^TROD£-AVE^7g/i 
&-(b09j  89  8 


■ 


INSULATOR-  GUI* 
MOUNT  AS^T 
(SANDBLASTED) 
/I -003, 8  93 


SOLE- GUN 

ASS’T 
D-GIZ,  G32 


FLOW  CHART 
SOLE-GUN  ASS'T 
OKA  6.57 


SOLE 

0-G0B,l5Z 


SCREW 

(cathode  ) 

A  82093  2REQ. 


CONNECTOR 

( HEATER ) 

A  GSITA- 


■5CEEVE 

(heater.) 

A-G03,905 


connector. 

A~609jl47  zr£q. 


POLE-EtHAUSn 
-  (  PLATED) 

/i-(iO<2,j  S03 


POLE 

(EXHAUST) 

I  A-  Goii,  aoi 


COVER 

(MACH.) 

A-C.IS.  708 


WASHER 

(SOLDER) 

A- 


RING-BRAEING 
OFHC  COPPER 
.0‘*0  DIA. 


CUP 

(drawn  ) 
A-GOO>,  BOA- 


HOOK-BRAJiNG] 

CUP 

BUT.  SIL.  SOLDtR 
.030  OlA.  j 

(MACH.  ) 

A-iiOG,eOS 

RING-BRA1ING 
eUT.  SIL.  SOLDER 

.030  OM. 


COVE! 

^  /issV 

1  EXHAUST) 

A- 

COVER  ASS'i 

CE1KHAU3T-  MACH.\ 

3-G>IO> 

— 

,448  ' 

EXHAUST  GUARD 

(DRAWN) 

A- GOG,  803 

WIRE 

(getter) 

A-GZO,'/bZ 

<S> 


CODE: 

B-  BRAZE 
W’  WELD 
P-  PLATE 


EXHALJST-GVARD 

ASS'y 


A-oo(c,eii 


FLOW  chart 
EtHAUST-GUARD~  ASST 

QKA857  " 


\OFHC.  COPPER 
.0^0 


rino-brazing 

ORHC  COPPER 
.030  DIA. 

INSULrGETTER 
(PLATED  'a)  - 

A-  C,05,05l 

SLEEVE 

5O0/\5L2/l 

■SOCKET 

(plated) 

/q  2  7255 

PIN 

A  27253 


INSULATOR  AiSY 

(getter) 

272(20 


(OETTEA-REOP.) 

A- GOG,  80 1 


0(22.®.  333 
SHEET50F(i> 


/NSUL- GETTER 
-  (PLATED* I )  ■ 

/I  2725  9 


SOCKET 

(GETTER) 

/t27255- 


INSUL-OETTER 
-  (METALliED  ) 
A  27258 


INSULATOR 

(GETTER) 

AZ7Z57 


eyhaust  guard 

(drawn) 

A- GOG,  803 


TERMINAL 

SOCKET 

AZ5IZ3 


EXHAUST  ASS'Y 

terminal-tube 

- (s>- 

—  ( BRAT  EO) 

-  xss'y 

.  T 

n-GOG,ao7 

A-CoO^j  800 

TUBE, 

(EXHAUST) 

A8IIZO 


TERMINAL 
(  GETTER) 
A-  GOG,  799 


yuRE 
(getter) 
A-  GZO,  7(22 


exhalistcajard 

Ass'y 

A-GOG,8ll 


FLOW  CHART 
EXHAU^-GUARD  /ISS'Y 
QK/A857 


TUBE 

(BCADEO) 

0.3201- 


TUBE 

CAP  1 

TUBE 

RING 

C^PLATEO) 

(C>LASS-CUT) 

Cbrazing) 

AG653(e 

A6IZ5G  1 

A  84793 

/1 54409 

CVL-EWAUST, 


Ass'y 

D-&I4,GI3 


CAP-TUBE 

— 

ASS‘YfOLASSED) 

BBizse 

RING-BRAZING 

SIL.FOS  3OL0eK 
.030  DIA- 

TUBE-EXHAUST 

(eXTEfJSIOFj) 

/I  8/^C>0 

t  I, 


3EAUN 

EXHAUST  > 


^  ■  fBEfOKE 

C-fcK, 


7^0 


GUARD 

(E.tHAL/ST) 

A-Gl^j3GS 


PAINT 

|CSt/XCK  GLyPTOtjl 


SEAUN 

f AFTER  EXH^U57| 

e-&K,7/7 


r 

HANDY 

FLUX 

RING-BRAZING 

EASY  no  60L. 

.030  DlA. 

— 

PIPE  *3 
Cektension) 
A-GI3.  752- 

— 

PIPE 

(extension  ) 
B-GI  3,751 

PIPE  "l 
[^extension) 
A-GIA.31I 

COUPLING 

(COOUNO  PIPE) 
AGO,  356 

MQLWT 

EXHAUSr-GUARC 

Ass’y 

0-&t4,727 

A- GOG,  an 

SEA  LIN 

IfwiTH  COOL.  Pipes^l 

0-G./4,7/Co 


CYL-SOLE-SUPP 

SOLE-  GUN 

r  NUT 

i  («©<.«) 

TANTALUM 

Ass'y 

ASS'Y 

\AJIRE 

0-G/4,73J 

D-GIZ,G3Z 

\A-606,794-rm^ 

.030  OIA. 

FLOW  CHART 
FINAL  ASS'T 
QKAQST 


CODE- 

P-  PLATE 
B-  BRAZE 
G-  GE/^SS 
\N-  WELD 


IIKM 


D6>za,  ^33 

SHEET <S>OF  Co 


P) 

l59+ 


TUBE 

ACoSSKo 


,  ryfie  ^ 

Ring 

(glass-cut) 

(BRAZING) 

i 

A S4793 

54409 

tjmjsr 

•Y  ! 

‘Cbl3  , 


CAP-TUBE 
>iaj'YfeMSSgO’>| 
BBIZSe 


RINO-BRAlINq 

5ILFOS  BOLDER 
.030  DIA. 


TUBE-EXHAUST 

\ - IfeXTEA/SJOAl) 

A  SIZCbO 


•5EAUN 

fBEfORE  EXHRlJgTI- 
C-G>l4,7EO 


GUARD 
(exhaust) 
A-GI  A,  3G5 


PAINT 

|(ei.RCK  Gi.yp7ai.]| 


1. 


SEAUN 

(AFTER  EYHRL)St|. 

e-&l4,7/7 


HANDH 

FLUX 


RINQ-BRAVNG\ 


EASX  FLO  SOL. 
.030  OlA. 


PI  PE  *3 
(EXTENSION) 
A-GI3,  752- 


PIPE  "Z 
(extension  ) 
B-&I3,75I 


PIPE  “l 
(.extension) 
A-0>IA,31I 


COUPLING 
(COOUNG  pipe) 
/1-ii/3-35B 


£XH/qusT-rTU/>m 


ASS'V 
A-0>OG,&II 


SEA  LIN 

WITH  cool..  PIPg3l| 

0-(i/4,7/<i. 


ALUM 


RE 

DIA. 


FLOW  CHART 
FINAL  /)53‘y 
QKA8S1 


CAPLUG  S 
_ ZRfcQ.I 


'O'  RING 
|A'5D3jl34  5  Rto. 


PROTECJNE 

COMER. 


CCXJPLING 
Afl4lfe3  zR&o. 


,  ADHESNE 
^/A£»/£EO  /as) 


*0‘  ring 

*2-/3) 


ADAPTER 
\CEXHAUST  POl^ 
A-GOG.aiZ 


EXTENSION 
(SOLE- pole) 
A-lh06.j793 


PIN 

(shear.) 

A503/77 


<e> 


PIN 

(shear- plated) 

A  84910 


ALODINE 

*1500 


PLATE 

(magnet) 

C-GI<o,733 


SLEEVE 
C  magnet) 
iA~fe0^05E  3RE9I 


MAGNET- 

COATED 

D-&05j(b07 


MA6NET 

(BOTTOM) 

A-GZO,7G’3 


pCMPEMSATDA 

(TEMPLATE  ’A') 

A-&20-4<i5 


ALUNDUM 

•  /20 


pOMP£A(5ATgRA 


(formed"!) 

A-<i2Q473 


COMPENSATOK 


(TEMPLATE  ’A") 
A- GZO.A-6>5 


ALUNDUM 

•  IZO 


tOMPENSApRA] 

(  FORMED  *Z) 

A-&ZO,474 


ALUNDUM 

"IZO 


\COMPEN5ATOR\ 


(template  ’O') 
A-GZO,AGG 


PLATE 
(mAGNEFCOAT6d\ 
A-CcilG,T3A- 


ASBESTOS  TAPE 


.031  TH'K.  X  1.000 
WIDE 


^MOUNTING  PLATE 


D-<i.O?,03l 


COMPENSATORB] 
(FORMED) 
A-C,ZO,A7S 


\MAGNET-EOTIOM 


^/TH  COMPENSATO*} 


MAGNET- 

COz-^TED 

D-G05^607 


COMPENSATOR 
(TEMPLATE  "A  •) 

A-&20-4&5 


ALUNDUM 

—  *  IZO 


1 


ICOMPENSATDP'A 

(formed"i) 

/)-C>20,473 


COMPENSAJOH 


(TEMPLATE  ’A’)\ 

A-GZO.A-QiS 


ALUNDUM 
"  IZO 


1 


fOMPENSATOR’A' 
(  FOAMED  *2) 
/q-(i,20-4T4 


ALUNDUM 
'  IZO 


|COMPENSATOP| 
(template  'B') 
A-GZO.H-GG) 


.OMPENSATOR'a' 


(formed) 

4-G20,475 


MAGNET 

[with  compemsator] 


CODE'. 

P-  PLATE 
B-  BRAZE 
G‘  GLASS 
\N'  WELD 


FRAME 

ASS'T 

D-GIA,llO 


-CUP- DRAWN 

.  (wAJERjACKeT) 

AGoa^se 

baffle 
-  C60a,l65 

(E) 

WATFR.IArWFT 

BAFFLE 

(lacHiNeo) 

060^00 

(plated) 

A609412 

DISC-SOLDER 


A6IVR8 


sheet-solder 


^TECTIC  SILVER  SODj 
.003  THK. 


TERMINAL 

(tehr.) 

Assosa,. 


FINGER  fi 


A606.843 


FINGER  6 


A606JB44 


finger  *5 

&IRCHINED) 


A608.393 


FINGER*'I  ' 
Cmachineo) 


A608,389 


FINGER  ^2 


(machined) 

A608,390 


FINGER  *1 

fingfr’p 

FINGER  *3 

FINGFR  ^ 

A60 6,839 

A606,840 

- T— J 

A606,84l 

A606,842 

- n 

F  I  NGER‘^3 
(machined) 


A608,391 


FINGER^4 

(machined') 

A  608,3  9  2 


FINGER  *6 
(machines) 


A608,394^ 


A607,528 


DUMMY  ANODE 
A  607, 52  7 


[RING  BRAZING 

EUTECTIC  SILVER  SOl)| 


V-3  BINDERS 
EUTECTIC  SIL.I 
[POWDER  -  325 
MFSH 


CROWN -RING 
( Blank ) 
C'607,I20 

CROWN -RING 

(hobbeo) 

C607J20 

CYLINDER  1 

(machi 

C6I5 

— 

NEO  *) 

,114 

RING-BRAZING 

^UTECTIC  SILVER  SOl^ 


ELBOW  ASSY. 

.  502ASL672 

CERAMIC 

A2446I 


n: 


CERAMIC 

(metalizeo) 

A24467 


'W 


CERAMIC 

Cplated) 


A24466 


OUTPUT  ASSY. 

with  flange 


B607,600 


OUTPUT  ASSY. 
^CtRimwED) 


PIPE-COOLING 

(INLET) 

.  A  609,006 


H00K-BRA7ING 


I^OTECTIC  SILVER  SOL^J 
.030  DIA. 


CYL-OUTPUT- 
CROWN  ASSY. 

0612,526 

FLOW  CHART 

CYLINDER  OUTPUT  CROWN  ASSY. 
OKA  851 


!■  RING-RRA7ING 

(OFHC  copper) 


ADAPTER  ASSYJ 


B607,598 


RING-BRAZING 

KeUTECTIC  SILVER  Sod 


RING-BRAZING 


(EUTECTIC  SILVER  SOq] 
.020  DIA. 


PIPE-INLET 

assy. 

A608A0  3 

Cw. 


ifUTEl 


RINl 


CODI 


c 


ACCELERATOR 


50ZA-5LBI7 


GRID 


50ZA5L&I8 


TANTALUM 


W/RE 


.030  DIA. 


NICKEL 


RIBBON 


W/RE 


(accelerator) 
B-GIl,  ZSCd 


NICKEL 


RIBBON 


.003  TH'k.  X.030 IV/DE 


TANTALUM 


\NIRE 


.030  DIA. 


CrRiD 


A-<2>IA,OZG 


aKA  851 


0-020^39+ 
3HICT  'S  OF  7 


miE  PIF.CE 
(ewaust) 
6-Cp07,  &03 


POLE  PIECE 

£)IH.  (plated)  I 
/1-i2,07,<2>04-  J 


pCKET 

\ETTER) 

27254 


pc/<£r 

k/IT£0) 

27255 


WN<>e«AX/NG 
0£HC  COPPER 
.030  DM. 


RINe-BRAIINQ, 
OFHC  COPPER 
.020  0/4. 

it.E£VE 

Sao-ASL-ZIl 


INSULATOR 

(GETTER) 

427257 


(metalized) 
4  27258 


//VS.  -  GETTER 
(  plated' I) 
4  27259 


INS.-GETTER 
(PLATED*  Z) 
A- 0,05,05 1 


5.  455'V 
TTER-REO^- 
4- GO  0>,  80 1 


455'Y 
inith_oetter) 
4-&07,  9I& 


;a;S.  455'V 
(getter) 
4  272&0 


S</.FOS  SOLDER 
.030  0/4. 


TUBE-EWAUST 
(EXTENSION  ) 
4  8/200 


EXHAUST  ASS'i 
(WITH  extension) 
8(2/4,798 


TUBE 

AC=>QS1G 

TUBE 
(  REOP. ) 

A  CBS  BA- 

TUBE. 

(GLASS-CUT) 

A  /GOOf-6034 

TUBE 

(MACH,  finish) 
AG859S 

— — /gV- . . . ' 

TUBE 
(beaded) 
A  09204 


TUBE 

RING 

CAP 

(plated) 

(  BRAZ.ING) 

A  08530 

455409 

ASIZSO 

CAP-TUBE 

453’Y 

50/847 


CAP-TUBE  455 

C  <31.4  S5Ed) 

8  8/258 


TOBE 

4c&(.45s-cur) 

484793 


FLOW  CHART 

( EXHAUST  ASSX(\NITH  EXTENSION  ) 

Cl  'kA  85/ 


loots 


502554 


(header) 

A85058 


CODE 

P=PLATE 
B-BRAZE 
S.=  SOLDER 
W  =  WELD 


^  in 


windo\n 


/^-<i)09,l40 


Cmetaliieo) 


KING-BRAtlNQ 


OFHC  COPPER 
.020  O/R. 


SUPPORT  FLANGE 

(iNINDOVj)  (output) 

A-GZI.SZi-  B-G2i533 


\NIN 


(PLATED'Z) 

A-<hOQ,l‘^Z 


(  PLATED’ I ) 

A-GOS,  lA-Z 


ASST 

S-0.09,/45 


DUST 

coycfi. 


A-GOe,9ZS 


RAMP-BLANK  I 


(BOTTOM  ) 

I  A-G09,IZA-  I 


(TOP  PLATE) 

I  A-GOQ,6e7 


CHANNEL 


B-GOa,  924 


CHANNEL-RAMP  BACK  FLANGE  RING-BRAZING 
ASS'Y  t  MACH.  ^  *750  GOLD  SOL. 

B-GIZ.GSB  A  C09,G7A  030  dm. 


WAVEGUIDE 

ASST 

S-fe08,9l9 


WAVEGUIDE  ASi'l 
(  MACH.  'I  — 
B-0.O9./53 

FLOW  CHART 
WIRVEGUIDE  FSS’Y 

WINDOW  AS^'i  (plated) 
QKAaSS 


WA\/E.CUIDE 

e-C,08,9l9 


WAVEGUIDF  A-a'V 

f  MACH,  'i 

S-C>09,/53 


FLOW  CHART 
W/^VEGUIDE  /'SS’Y  fMACH.") 
WINCXMI  AS^if PLATED'] 
QKAaSS 


W/\V£GU(D£ 

PSS’Y  fMACH.'l 
S-&09,/53 

CQD£= 

B*  BRAZE 
P-  PMT£ 
W*  WELD 


CYl,-  OUTPUT 
ASsy  Cf^ACK) 
Q-CoZI.S-l-Z 


FLDVJ  CHART 
C^L.  OUTPUT  ASS'y  C MACH.'S 

QKA ess 


HOOK-BRAVN(i 

£L/7.  5JL.SOLO£ftl 
.030  0(^-  I 


D-&ZB.  398 
SHEE.T*'Za'7 


COLLECTOR. 
(MACH  ) 
A-(i>l7.0S0 


mTERMCK£T-m 

ASST(lMm  RLSTAia 

B-tai,  SSI 

i 


CYL-  OUTPUT 
A33(^(  MACH.) 

C- 0.2/,  543 

i 

FLOVJ  CHART 
CSL.  OUTPUT  «45S‘Y 
QXA  635 


IDE-. 

P-  PLATE 
b’^RAZE 
W-  WELD 


CODE- 


P‘  PLATE 
W-  W£LO 


CODE: 

e*  BRA■^E 

W*  WELD 
P-  PLATE 


-  H 


D-tzza,  39a 

sheet*&of7 


— I 


FLOW  CHART 
EXHAUST-GUARD  /^SSY 

QKA855 


lUSE 

ACeQ^nCo 


f\iJ 


CAP 

TUBE 

RING 

SGLASS- cut  ) 

(aRAZING) 

ABIZSG 

A8A793 

/( 54+09 

FLOW  CHART 


FINAL  /^SS‘Y 


QK/ISSS 


o-&7.e,z3a 

SHEET  *1  or  7 


MAGNET 


'CO/<TEO 


1. 


ALUNClUM 
•  no 


AD  WELD 
•lAS  AOHESNE 

"O'  RING 

503/^5L/3^ 

3  ACQ. 

ALUNDUM 

•no 

COMPENSATOR  i 

CTS.MPtATEr'A^) 

A-^2<X^ 

xw 

K;g<jrNjLTtZaB 

COUPLING 

ABTIGZ 

iACQ. 

adapter 

(EtH  -  POLE) 

A-  CrOCi>,OZ3 

ADAPTER 

'  R-oocojBzi 

PIN 

PIN 

(  SfTEAA) 

(sheaa-plated) 

503/77 

nLx 

ABA9IO 

^ACQ.. 

Q>  ACQ 

ALUNDUM 

•  I2JO 

ALODINE 

*1500 


SLEES/E 

(magnet) 

A- 05Z 

3  A£Q 

PLATE 

{MAGNET) 

C-<i«^733 


pirate  , 

(MAGNET- COAST.) 
A- SilG, 73^ 


g 

■ 

■ 

ISSn 

1 

■HI 

mmim 

■ 

WX^3!ffSS!3f!!i 

■ 

8 

KMUMM 

plate 

D-&O7,03l 

MAGNET 
;W7H  COMPENSATOA 

z  ntQ 

FRAME 
/1S3'Y 
D-&/4,  70& 


APPENDIX  III 


DISTRIBUTION  LIST 


ASD-TR-7-695 


DISTRIBUTION  LIST 

ADDRESSEE 

Bell  Telephone  Laboratory,  Inc. 

ATTN:  H.  M.  Olson,  Dept.  2843 
Marion  and  Vine  Streets 
Laureldale,  Pennsylvania 

Eitel-McCullough,  Incorporated 
ATTN:  Library 
301  Industrial  Way 
San  Carlos,  California 

Hughes  Aircraft  Company 
Microwave  Tube  Division 
11105  La  Cienega 
Los  Angeles  45,  California 

Radio  Corporation  of  America 
Microwave  Tube  Operations 
415  S.  5th  Street 
Harrison,  New  Jersey 

Raytheon  Company 

Microwave  and  Power  Tube  Division 

Spencer  Laboratory 

Wayside  Avenue 

Burlington,  Massachusetts 

Sperry  Electronic  Tube  Division 
Gaine  s  ville ,  Flor  ida 

Sylvania  Electric  Products,  Incorporated 

Microwave  Device  Operations 

ATTN:  Library 

500  Evelyn  Avenue 

Mountain  View,  California 

IT  and  T  Federal  Laboratory 
500  Washington  Avenue 
Nutley,  New  Jersey 

Litton  Industries 
Electron  Tube  Division 
ATTN:  Library 
960  Industrial  Way 
San  Carlos,  California 


QUANTITY 

1 

1 


1 


1 


1 


1 

1 


1 


1 


! 


i 


ASD-TR-7-695 


ADDRESSEE 


QUANTITY 


Microwave  Associates 
ATTN:  Librarian 
Burlington,  Massachusetts 

Microwave  Electronics  Company 
4061  Transport  Street 
Palo  Alto,  California 

Varian  Associates 
Tube  Division  Sales  Department 
611  Hanson  Way 
Palo  Alto,  California 

Watkins -Johnson  Company 
Technical  Library 
3333  Hillview  Avenue 
Palo  Alto,  California 

Western  Electric  Company 
555  Union  Boulevard 
Allentown,  Pennsylvania 

Westinghouse  Electric  Corporation 
Electronic  Tube  Division,  Microwave  Department 
P.  O.  Box  284 
Elmira,  New  York 

Bomac  Laboratories,  Inc. 

Beverly,  Massachusetts 

Ryan  Aeronautical  Company 
Lindbergh  Field 
ATTN:  Engineering  Library 
San  Diego  12,  California 

AF  Materials  Laboratory 
ATTN:  MATE 

Wright -Patter son  AFB,  Ohio  45433 


1 


1 


1 


1 


1 


1 


1 

1 


3 


AF  Materials  Laboratory 
ATTN:  MAG  (Technical  Director) 
Wright -Patter son  AFB,  Ohio  45433 


1 


ASD-TR-7-695 


J>  ADDRESSEE 

AF  Materials  Laboratory 
ATTN;  MAA  (Technical  Director) 
Wright-Patterson  AFB,  Ohio  45433 

Aeronautical  Systems  Division 
ATTN;  ASRCEM-IA  (Librarian) 

Wright-Patterson  AFB,  Ohio  45433 

Headquarters,  USAF 
ATTN;  AFMPP-EQ,  Room  4D-287 
Lt  Col  Lee  Manbeck 
Washington  25,  D.  C. 

Headquarters,  USAF 
ATTN;  AFMPP.PD  -  Room  4C-283 
Mr.  J.  E.  Joers 
Washington  25,  D.  C. 

Hqs.  Air  Force  Systems  Command 
ATTN;  SCSNR  -  Mr.  F.  M.  Wenger 
Andrews  Air  Force  Base 
Washington  25,  D.  C. 

Aeronautical  Systems  Division 
ATTN;  ASRNET  -  Mr.  A.  H.  Dicke 
Wright-Patterson  AFB,  Ohio  45433 

Advisory  Group  on  Electron  Tubes 
ATTN;  Col.  H.  W,  Serig 
346  Broadway 
New  York,  New  York 

Office,  Director  Defense  Research  and  Engineering 
Office,  Communications  and  Electronics 
ATTN;  Lt  Col  C.  G.  Henline,  U.  S.  A.  (Ret) 

Rm  3D  1037,  The  Pentagon 
Washington  25,  D.  C. 

Hqs,  Air  Force  Systems  Command 
ATTN;  SCRC  -  Capt.  C.  Zimmerman 
Andrews  AFB,  Maryland 

ESD  (SRRI  -  Major  J.  W.  Horne) 

L.  G.  Hanscom  Field 
'  Bedford,  Massachusetts 


QUANTITY 

1 

2 

1 


1 


1 


1 


1 


1 


1 


1 


I 


I 


ASD-TR-7-695 


V*  addressee 


Aeronautical  Systems  Command 
ATTN:  ASNPVE-2  -  Mr.  J.  R.  Hayes 
Wright -Patter  son  AFB,  Ohio  45433 

Headquarters,  USAF 
ATTN;  AFRDR-IN,  Room  4D329 
Lt  Col  C.  C.  Pinson 
Washington  25,  D.  C. 

Aeronautical  Systems  Division 

ATTN:  ASNSED  -  James  H.  C,  Mulligan 

Wright -Patter son  AFB,  Ohio  45433 

Commanding  General 
U.  S.  Army  Signal  Supply  Agency 
ATTN:  ISG-SU-R2b 
Mr.  Sokol ove 
225  South  18th  Street 
Philadelphia,  Pennsylvania 

Commanding  Officer 

U.  S.  Army  Electronics  Research  and  Development  Lab 

ATTN:  SELRA/PR 

Fort  Monmouth,  New  Jersey 

^  Chief,  Bureau  of  Ships 

Department  of  the  Navy 
ATTN:  Code  691  AID 
Washington  2  5,  D.  C. 

Chief,  Bureau  of  Naval  Weapons 
Department  of  the  Navy 
ATTN:  Code  RAAV-333 
Washington  25,  D.  C. 

Chief,  Office  of  Naval  Research 
Naval  Research  Laboratory 
Department  of  the  Navy 
ATTN;  Code  5437 
Washington  25,  D.  C. 

Commander 

Electronics  Supply  Office 
Department  of  the  Navy 
ATTN:  Code  61  -  Mr.  J.  J.  Cray 
Great  Lakes,  Illinois 

>  U.  S.  Naval  Air  Development  Center 

ATTN:  Mr.  Robert  Smith 
Johnsville,  Pennsylvania 


QUANTITY 
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1 


1 


1 
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ADDRESSEE 


QUANTITY 


Defense  Documentation  Center  (DDC)  30 

Cameron  Station 

ATTN:  Document  Service  Center  (TISIA-2) 

Alexandria,  Virginia  22314 

AF  Materials  Laboratory  1 

ATTN:  MAA  -  Mr.  J.  Teres 
Wright -Patter  son  AFB,  Ohio  45433 

Aeronautical  Systems  Division  1 

ATTN:  ASAPT 

Wright-Patterson  AFB,  Ohio  45433 

AF  Avionics  Laboratory 
ATTN:  AVT 

Wright-Patterson  AFB,  Ohio  45433 


Aeronautical  Systems  Division 

ATTN:  ASAPRL  -  Tech  Documentary  Library 

Wright-Patterson  AFB,  Ohio  45433 
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